Fusion of mitochondria in tobacco suspension cultured cells is dependent on the cellular ATP level but not on actin polymerization.
Mitochondria in plant cells undergo fusion and fission frequently. Although the mechanisms and proteins of mitochondrial fusion are well known in yeast and mammalian cells, they remain poorly understood in plant cells. To clarify the physiological requirements for plant mitochondrial fusion, we investigated the fusion frequency of mitochondria in tobacco cultured cells using the photoconvertible fluorescent protein Kaede and some physiological inhibitors. The latter included two uncouplers, 2,4-dinitrophenol (DNP) and carbonyl cyanide m-chlorophenylhydrazone (CCCP), an inhibitor of mitochondrial ATP synthase, oligomycin, and an actin polymerization inhibitor, latrunculin B (Lat B). The frequency of mitochondrial fusion was clearly reduced by DNP, CCCP and oligomycin, but not by Lat B, although Lat B severely inhibited mitochondrial movement. Moreover, DNP, CCCP and oligomycin evidently lowered the cellular ATP levels. These results indicate that plant mitochondrial fusion depends on the cellular ATP level, but not on actin polymerization.